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Abstract 
This study were aimed at 1) examining and improving the efficiency of learning innovations that enhance thinking, 2) studying 
mechanisms for utilizing these innovations. The research instruments were opinionnaires for teachers and learners concerning 
learners’ thinking and observation for the science classroom. Qualitative data were collected by researchers. Protocol analysis, 
analytical description and interpretation were used to analyze the data. The analysis revealed the following results. There were 
four aspects of efficiency of the innovations: 1) production quality: examination and evaluation by experts; 2) contextual 
utilization: four learners per group in a learning situation showed efficiency; 3) the learners’ opinions toward the innovations: 
they were appropriate and supported the thinking process for them; 4) thinking ability: the thinking abilities  of those who learned 
with the innovations were found from both protocol analysis and thinking ability tests. 2. The mechanism of effective utilization 
of innovation was revealed. 1) Initially, it could start from establishing the teachers’ performance of the learning innovations in 
both theory and practice. 2) Implementing the innovations in both theory and practice in real situations. 
© 2012 Published by Elsevier Ltd. 
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1. Introduction 
Current situation in Thailand has changed various aspects such as advances in communication technology and 
science, and other information changes rapidly including economic competitiveness. In order to meet the conditions 
of these changes with the widespread of transnational cultural and economic competitiveness. Education is essential 
for development, especially human resources development with desirable characteristics and keep pace with the 
changes that occur.  
From such circumstances the Thai society should turn to a review of education to meet the people have the 
knowledge and skills needed in the era of globalization. This can be served as the basis for economic development, 
politics and society. Therefore, it is necessary to reform the education. The main goal is to cultivate the quality of the 
Thai people and the potential to help developing countries to grow and compete with other countries in the world. 
And the center of education reform is to reform the teaching and learning. The teachers and educational personnel is 
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an important mechanism. Thus, the role of teachers is to learn how to provide guidance, facilitate and promote 
learner  learning based on principles that emphasize learner-centered. And allow students to practice skills and 
thinking processes associated with knowledge about the context in real life as well as application of knowledge used 
to solve the problem in a different context. The teacher must provide an environment to facilitate the learners to 
construct their own knowledge as the foundation for lifelong learning. Providing materials to meet learners' learning 
including use the research as part of the developing the learning process. Thus, the research process is an important 
part in developing the efficiency of the learning innovations and can be meet the needs and enhance the potential of 
the learners along with the creation of mechanisms of utilization the learning innovation effectively as well as 
thinking potential of the learners.  
For these reasons, this study recognizes that it needs to develop and improve the learning innovations that 
enhance six dimensions of thinking potential of learners and create the mechanism of effective utilizing of learning 
innovations by using research base. 
 
2. The Purpose of This Study 
The aims of this study were twofold: 1) to develop and examine the efficiency of learning innovations that 
enhance thinking ability of the learners, and 2) to study mechanism of utilizing these innovations. 
3. The Target Group of This Study 
The target group consisted of 6 school directors and 24 teachers who taught substantive science courses in grades 
4-6 from 6 schools, and 4-6 grade students, during the first semester of the 2006 school year, for a total of 720 
students in the primary school level under the Office of Khon Kaen Educational Service Area 5, Chumpae District, 
Khon Kaen Province, North-eastern Thailand. 
4. Research Design 
Research and development was employed in this study. 
5. Research Instruments  
The instruments in this study consisted of experimental instruments: the learning innovations that enhance 
thinking ability and data collection instruments. Both are described below. 
5.1 The learning innovations that enhance thinking ability 
     The learning innovations that enhance thinking ability were designed and constructed as follows: the researchers 
examined and analyzed principles, theories, and research related to learning that enhances thinking potential; there 
was also a contextual study. The study involved the following: (1) 6 principles of thinking ability (analytical, 
synthesis, creative, applicative, conceptual, and critical thinking), (2) constructivist theories and the result of 
contextual study of the school, (3) media attribution and media symbol system. Designing frameworks of the 
innovations were synthesized that included the following 7 essential components: 1) problem base, 2) learning 
resources, 3) scaffoldings, 4) multiple perspectives, 5) social support, 6) collaborative learning, and 7) coaching. 
The efficiency of the learning innovations that enhance thinking ability were assessed according to the following 
4 dimensions: 1) product quality, 2) contextual utili  the innovation, 4) cognitive 
ability 
5.2 The instruments collected both quantitative and qualitative data, as follows: 
(1) The experts reviewed record forms such as content expert, media expert, instructional designers 
(constructivist learning environments, 6 dimensions of thinking ability) and measurement and evaluation experts. 
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ions focused on 3 important aspects: 1) learning 
content, 2) media attribution, and 3) instructional design, especially constructivist learning environments and     
6 dimensions of thinking ability. 
(3) Interview forms for the teachers concerning learning organizations that enhance thinking ability covered     
6 dimensions of thinking: analytical, synthesis, creative, applicative, conceptual, and critical thinking. The 
framework these instruments consisted of the processes of instruction by using learning innovations and the learning 
processes that enhance 6 dimensions of thinking ability. 
 that enhance thinking ability. Its framework of 
these instruments consisted of the processes of instruction and learning with innovations that enhance 6 dimensions 
of thinking ability. 
(5) The observation form for the science classroom. The framework of this instrument consisted of the processes 
of tea  
(6) T analytical, synthesis, creative, 
applicative, conceptual, and critical thinking. 
6. Data Collecting and Analysis 
The researchers designed and developed the learning innovations according to the above mentioned framework 
and components. These learning innovations were tried out. The quantitative and qualitative data were collected and 
analyzed in the following way:  
1) The expert reviews in several domains, such as content, media, instructional design, especially 6 dimensions 
of thinking ability, constructivist learning environments, and measurement and evaluation experts. The data were 
collected by the researchers and analyzed by analytic description, interpretation and summarization. 
the researchers and analyzed by analytic description, interpretation, and summarization. 
ning organizations that enhance 
thinking potential by using the learning innovations were collected. The qualitative data were analyzed by analytic 
description, interpretation, and summarization. 
4) The observation of science classrooms during the process of learning with the learning innovations were 
collected and analyzed by analytic description, interpretation, and summarization. 
5) Six dimensions of t
mean S.D. and percentage. The qualitative data were collected and analyzed by protocol analysis, analytic 
description, interpretation, and summarization. 
7. Research Results 
The results revealed that: 
7.1 The four aspects of effectiveness of the innovations were found as follows:  
1) Production quality: examination and evaluation by experts. The efficiency of the learning innovations were 
revealed in the following dimensions: (1) The expert review showed that the design of the learning innovations were 
appropriate and congruent with underlined theories and principles as  mentioned  above in the designing framework. 
Seven essential components were shown as follows: (1) problem bases, (2) learning resources, (3) scaffoldings,     
(4) multiple perspectives, (5) social support, (6) collaborative learning, and (7) coaching.  These can enhance the 
learning innovations, such as the design of resources should increase the information processing of the learners by 
using cognitive strategies (advance organizer, concept mapping etc.) and media attributions.  
2) Contextual utilization: It was found that four learners per group in collaborative learning appeared to be 
effective in the process of learning with the innovations. The reason was that of all four learners could actively 
perform the assigned learning tasks in the group learning process, and share cognition and multiple perspectives.     
In addition, they can build teamwork and collaborative learning. 
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ing innovations were appropriate in 3 aspects: the learning 
content was appropriate and sufficient for problem solving and learning, media  both web-based learning and the 
construction knowledge package  help them to learn and understand easily. In addition, the learning innovations 
can help them to learn and activate their thinking during the learning processes and they prefer to learn with these 
innovations.  
using the innovations   
50% criterion of the specified scores as follows: the analytical thinking abilities  (  = ,S.D.), the synthesis 
thinking abilities (  = , S.D), the creative thinking abilities (  = , S.D), the applicative thinking abilities     
(  = , S.D), the conceptual thinking abilities (   = , S.D), and the critical thinking abilities (  = , 
S.D). 
  
7.2 The mechanism of effective utilization of innovations was revealed. Initially, it could start by 1) establishing     
The training process consisted of (1) providing conceptual principles of the 6 dimensions of thinking and how to 
apply them into learning organization; (2) creating first-hand experiences in utilizing and learning with the learning 
innovations; 2) Implementing the innovations in both theory and practice in the real contexts: (1) Arrangement of 
learning organization by using the learning innovations in the actual classroom. (2) Building and developing      
performances by using participatory supervision by the researchers. (3) The researchers were 
coordinated in the classroom and simultaneously observed the process of learning with the learning innovations.(4) 
The reflection process between the teachers and researchers for improving the appropriate utility of the learning 
innovations which in turn led to increase efficiency of the learning innovations. 
8. Discussion 
The efficiency sistent 
with Charoenwongsak Kriengsak (2002, 003); Chaijaroen Sumalee and others (2006). This efficiency may be 
caused by the instruction design: ID Theory was used in this study. The crucial theories used as the foundation of 
design and development for the learning innovations were 6 dimensions of thinking ability: analytical, synthesis, 
creative applicative, conceptual, and critical thinking, constructivist theories and cognitive theories. This reason can 
be illustrated by the empirical evidences from the expert review that the design of the learning innovations were 
appropriate and congruent with the underlined theories and principles.  
potential in 6 dimensions.  
In addition, the empirical evidences from the 6 dimensions of thinking ability were found both from protocol 
g tests and every learners passed the criteria of the specified scores.  
This result is supported by Salomon ( ), who states that learning can be activated by specific skills which are 
relevant to learning tasks.  
The mechanism of effective utilization of the innovations was revealed. It was consistent with Chaijaroen 
Sumalee (2006); Chaijaroen Sumalee and others (2006, 2007); Kong-im Kittayanee and Chaijaroen Sumalee, 
(2007); Kitpongprasert Jitti, and Chaijaroen Sumalee (2008); Dinica Maria and Dinescu Luminita and Miron 
Cristina. (2010), Aizikovitsh-Udi Einav and Amit Miriam (2011). The result of this mechanism focuses on both 
concerning learning innovations that enhance thinking ability theory and practice by workshop training, and      
2) implementation of the innovations both in theory and practice in real contexts were designed, tried out, and 
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